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Abstract
The recent financial crisis has made (il)liquidity research more significant than ever. 
Galariotis and Giouvris (Int Rev Financ Anal 38:44–69, 2015) find evidence that 
market liquidity may contain information for predicting the state of the economy. 
Similar to (il)liquidity, oil is an important indicator of the future state of the econ-
omy (GDP). We consider five predictive variables, namely national/global illiquid-
ity, foreign exchange, Baltic Dry, and oil. Our findings show that (1) global illiquid-
ity provides greater overall explanatory power compared to national illiquidity (even 
for developed oil exporters: Norway, Canada, and Denmark). (2) Oil is the most 
important predictive variable for oil exporters (especially for emerging oil export-
ers suggesting over-reliance), while Baltic Dry appears to be more important for oil 
importers. (3) FX has extra power over financial variables mainly for emerging oil 
exporters. Finally, there is a two-way causality between GDP and our predictive var-
iables: (4) For oil exporters, the two-way causality between oil and GDP remains, 
while for net oil importers, we observe a one-way causality from GDP to oil.
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1 Introduction
Due to the recent financial crisis of 2007–2008, illiquidity research has gained 
importance,1 as Crotty (2009) highlights that the crisis happens when investors run 
for liquidity and safety. Brunnermeier (2009) mentions that the crisis has led to the 
most severe financial predicament since the great depression. It had large repercus-
sions on the real economy, indicating the significance of market liquidity on the 
economy. Liquid markets make new and existing investors more willing to invest 
in stocks which in turn make cost of capital cheaper for companies that seek capital 
in the financial markets. Cheaper cost of capital facilitates new investment which in 
turn helps increase GDP.
Nevertheless, along with liquidity, the price of oil is an important part of macro-
economic activity. Basher and Sadorsky (2006) highlight that countries’ demand for 
oil increases significantly due to urbanization and modernization, indicating that oil 
is considered the lifeblood of modern economies. Furthermore, similar to illiquid-
ity, oil is also linked to the financial crisis as Taylor (2009) mentions that oil price 
increases have prolonged the crisis. Tverberg (2012) also suggests that if world oil 
supply should remain the same (low), then there is the possibility of a continuing 
financial crisis similar to the 2008–2009 recession. Low supply implies a higher oil 
price which can bring about higher inflation and consequent stagnation. Higher oil 
prices could also increase the cost of existing or new investment projects, rendering 
those unprofitable achieving a direct hit on the real economy (see Cuñado and de 
Gracia 2003, 2005).
Current research acknowledges the relationship between the two variables. Ratti 
and Vespignani (2013) find evidence that the cumulative impact of China’s liquidity 
(measured by money supply) on the real price of crude oil is large and statistically 
significant. Although both liquidity (Crotty 2009) and oil prices (Tverberg 2012) are 
related to present/past crises and economic growth, there is no research available 
that investigates the combined effect of the two variables.
Galariotis and Giouvris (2015) find evidence that market liquidity may contain 
some information for predicting the current and future state of the economy. We are 
looking into oil prices and illiquidity among other variables as antagonists using 
their framework. We include national foreign exchange rate (NFX) as part of our 
controlling variables because oil is usually priced in United States dollar (USD). 
Cunado and de Gracia (2005) highlight that the effect of oil on economic activity 
becomes more significant when oil is defined in local currencies. Authorities will 
also devalue the local currency in order to boost stagnating economies through 
increased exports (see Inman 2005 with reference to the devaluation of the Chinese 
Yuan). We also include the Baltic Dry index (BD), as it is commonly used as an indi-
cator of economic activity reflecting on the global demand for raw materials (Bakshi 
et al. 2011). Higher global demand for raw materials implies an overall increase in 
productive activity and therefore GDP. Tett (2016) notes that price movements of 
the BD are almost as important as oil prices.
1 See Said and Giouvris (2017a, b).
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Although there are various studies on oil available, Wang et  al. (2013) high-
light that past studies seldom differentiate between oil-exporting countries and 
oil-importing countries. We undertake original research by covering ten countries 
grouped into five net oil-exporting countries (Norway, Canada, Denmark, Mexico, 
and Brazil) and five net oil-importing countries (Singapore, UK, Germany, Japan, 
and France). Our grouping is based on the latest data available on US Energy Infor-
mation Administration and DataStream.
Overall, this paper contributes to the current literature of macroeconomics fore-
casting. Næs et al. (2011) mention that a larger cross section of stock markets should 
be investigated to test the predictive power of liquidity on the state of the economy. 
We expand this line of research by treating illiquidity and oil prices as antagonistic 
predictive variables along with other variables, focusing on ten countries. Four of 
those countries are new additions in comparison with Næs et al. (2011) and Galari-
otis and Giouvris (2015). We provide original results by analysing variables which 
have not been used before such as oil (OB), the Baltic Dry index (BD), and national 
foreign exchange (NFX), in addition to the illiquidity variables.2 Moreover, by seg-
regating our sample into net oil exporters and net oil importers, we will be able to 
investigate which predictive variables affect macroeconomic activity3 of the two 
groups of countries. Finally, we also split our net oil-exporting countries into devel-
oped and emerging countries in order to further enhance our study.
The remainder of this paper is organized as follows. Section 2 presents the literature 
review, while Sect. 3 describes the data and variables. In Sect. 4, the methodology, 
empirical results, and analysis are discussed followed by our conclusion in Sect. 5.
2  Literature review
2.1  Predictive variables and the macroeconomy
Past literature such as Hamilton (1983)4 appears to show that crude oil does impact 
the economy of countries (see also Hamilton 20115; Mork 1989). Cuñado and 
de Gracia (2003) who study fifteen European countries find evidence of oil price 
shocks affecting inflation and industrial production indexes. Furthermore, Cunado 
and De Gracia (2005) undertake similar research on six Asian countries and high-
light that oil prices have a significant effect on both economic activity and price 
indexes.
2 The paper uses the Amihud illiquidity measure to construct two illiquidity variables, namely national 
illiquidity (NAM) and global illiquidity (GAM). National illiquidity (NAM) relates to the illiquidity of the 
companies of a specific country, while global illiquidity (GAM) excludes the companies of the specific 
country, hence consisting of international companies only. Further details of the illiquidity variables can 
be found in the data and variables section.
3 The paper uses gross domestic product (GDP) as a proxy for macroeconomic activity.
4 Hamilton (1983) underlines that there is a significant increase in the price of crude petroleum prior to 
seven of the eight post World War II recessions in the USA.
5 Hamilton (2011) updates the count to ten out of eleven US recessions being preceded by significant 
rises in oil price.
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Similarly, studies have emerged on the impact of liquidity on macroeconomic vari-
ables such as Næs et al. (2011) who mention that at least since World War II (WWII), 
market liquidity contains useful information for estimating the current and future state 
of the US and Norwegian economy. Galariotis and Giouvris (2015) expand this line of 
research by studying G7 countries, and they find evidence that market liquidity may con-
tain some information for predicting the current and future state of the G7 economies.
In order to make this study broader, we have included the Baltic Dry index (BD)6 
due to its apparently close relationship with oil (Tett 2016). Moreover, Kilian (2009) 
introduces a new measure of monthly global real economic activity based on dry 
cargo bulk freight rate data that is used to disentangle demand and supply shocks in 
the global crude oil market.7
Lin and Sim (2013) highlight that BD has become one of the most important indi-
cators of the cost of shipping and an important barometer of the volume of world-
wide trade and manufacturing activity. Although the predictive ability of BD has 
recently waned, BD still shows some potential. Bakshi et al. (2011) find evidence of 
positive association between a BD increase and growth on stock/commodity returns 
as well as in global economic activity by studying the industrial production of 20 
countries. Furthermore, using daily data spanning from 1985 to 2012, Apergis and 
Payne (2013) show the predictive capacity of the BD for both financial assets and 
industrial production, whereby the relationship is found to be positive.
As mentioned earlier, we have included national foreign exchange (NFX) rate 
because oil is usually priced in USD and there appears to be a relationship between 
oil and NFX.8 Basher et al. (2012) highlight that lower USD coincides with higher 
oil prices and vice versa.9 Nevertheless, Lizardo and Mollick (2010) make different 
observations for oil exporters and importers which motivate us to include NFX rate 
in our study as we are exploring net oil exporters and importers.
2.2  Causality
Past literature appears to show that the four predictive variables impact the economy 
of countries. Nevertheless, we believe that there may also be an inverse relationship 
whereby economic growth influences our predictive variables.
7 Although the dry cargo bulk freight rate is not actually BD, its concept is the same as the dry cargos 
consist of grain, oil seeds, coal, iron ore, fertilizer and scrap metal. A similar technique is also applied 
by Wang et al. (2013) in order to estimate the scale of global economic activity as a proxy for global oil 
demand.
8 Cunado and de Gracia (2005) also state that the effect of oil on economic activity becomes more sig-
nificant when oil is defined in local currencies.
9 The mechanism behind the relationship between NFX and the economy of countries appears simple. 
It is expected that as NFX rate changes, the prices of goods and services will affect exports and imports. 
This is a simple policy that is commonly reported in the mainstream media. For instance in 2015, China’s 
central bank purposely devalued the Yuan relative to the USD because a cheaper Yuan will make Chi-
nese exports less expensive, potentially boosting overseas sales (exports) that have been among the main 
drivers of economic growth for China’s remarkable rise over the past 30 years (Inman 2015).
6 The Baltic Dry index (BD) is a shipping and trade proxy created by the Baltic Exchange, and it reflects 
the rates that freight carriers charge to haul solid raw materials such as iron ore, coal, cement, and grain 
(Rothfeder 2016).
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With reference to oil, as economies develop, it is expected that the energy consump-
tion of those economies will increase resulting in a higher demand for oil causing oil 
price to increase. Al-Iriani (2006) finds a unidirectional causality running from GDP 
to energy consumption by studying six Gulf Cooperation Council (GCC )10 countries. 
Similarly, Mehrara (2007) also shows a unidirectional strong causality running from 
economic growth to energy consumption for eleven oil-exporting countries.
Furthermore, Clements and Fry (2008) highlight that commodity-exporting coun-
tries through their exchange rate can have an impact on commodity prices. This 
situation can arise if a country is a large producer of a commodity or if a group 
of commodity-exporting countries have the combined market power to influence 
the world prices of commodities. This can relate to oil as well. In fact, Clements 
and Fry (2008) give examples of Saudi Arabia which has the ability to influence 
oil prices. Moreover, Saudi Arabia is part of OPEC (Organization of Petroleum 
Exporting Countries), a group of oil-exporting countries, which have the combined 
market power to influence oil prices. Kaufmann et al. (2004) actually find evidence 
that OPEC11 Granger causes real oil prices, but there is no inverse relationship (or 
causality).
There are also studies that find bidirectional causality such as Oh and Lee (2004). 
They find a long-run bidirectional relationship between energy and GDP by study-
ing Korea from 1970 to 1999. Even though Soytas and Sari (2003) obtain mixed 
results for their sample countries, they find bidirectional causality for Argentina. 
Thus, the overall literature appears to suggest the possibility of bidirectional rela-
tionship between oil and economic growth.
Similarly, past literature appears to show that there is a potential two-way rela-
tionship between illiquidity and macroeconomic variables. Fujimoto (2004) notes 
that macroeconomic fundamentals seem to be significant determinants of liquid-
ity, while Næs et al. (2011) highlight an inverse relationship for the same country. 
Meanwhile, Pereira and Zhang (2010) do find a bidirectional relationship, but their 
study involves stock market and liquidity. Galariotis and Giouvris (2015) do find 
evidence that there is a two-way causality between macroeconomic indicators and 
liquidity variables for the six countries in their sample, but it is more consistent for 
global liquidity, whereas Lim and Giouvris (2016) obtain similar results for national 
liquidity.
The Baltic Dry index (BD) also appears to have the ability to predict economic 
growth (Bakshi et  al. 2011). Nevertheless, there also seems to be an inverse rela-
tionship between macroeconomic variables and BD as well. Klovland (2002) shows 
that cycles in economic activity are major determinants of the short-run behavior of 
shipping freight rates in the years between 1850 and World War I. Moreover, since 
Apergis and Payne (2013) indicate that there is a relationship between commodities 
and BD, a change in demand for commodities should have an effect on BD as well. 
10 Gulf Cooperation Council (GCC) countries are: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and 
United Arab Emirates (UAE).
11 The variables utilized include capacity utilization, OPEC production quotas, the degree to which 
OPEC exceeds these production quotas, and crude oil stocks in OECD nations.
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For example, an increased demand for commodities will eventually affect BD. Bloch 
et  al. (2012) mention that China’s demand for coal is surging because of China’s 
strong economic growth. Hence, there is potentially a two-way relationship between 
BD and economic growth. In fact, Bloch et al. (2012) find that there is bidirectional 
causality between coal consumption and GDP using demand-side analysis. Thus, 
since coal is part of BD, it should be expected that economic growth may also affect 
BD. Overall, there is potentially a two-way causality between the Baltic Dry index 
and the macroeconomy.
Finally, past literature appears to show that national foreign exchange (NFX) can 
influence economic activity. Cunado and De Gracia (2005) highlight that the impact 
of oil price shocks on economic activity becomes more significant when shocks are 
defined in national currencies. However, we believe that economic growth can also 
affect NFX rate. Inman (2015) highlights that the main reason that China devalued 
the Yuan is due to its flagging economy. This was also reported by Ryan and Farrer 
(2015), indicating that the state of the economy of a country can also impact NFX 
rate. Therefore, the possibility of a two-way relationship between the NFX rate and 
economic growth is present.
2.3  Net oil‑exporting countries versus net oil‑importing countries
We believe that the degree to which oil is important to a specific country’s econ-
omy may result in this specific country to react differently to oil price movements. 
For instance, a country that is less dependent on oil is expected to react less to any 
movement in oil prices.
Earlier research tends to focus on the US economy, an oil importer, and the 
results show that there is a significant increase in the price of crude petroleum prior 
to recession periods (Hamilton 1983). However, an oil exporter is expected to ben-
efit from an oil price increase, as shown by Saudi Arabia’s willingness to cut oil 
production in order to improve revenue and their economy (Sheppard et al. 2016). 
Wang et  al. (2013) mention that the influence of oil price shocks on the national 
economies of oil-exporting countries can be different from those of oil-importing 
countries. Oil price increases may bring positive effects on the national economies 
of oil-exporting countries.
Mork et al. (1994) obtain results which show that Norway, an oil-exporting coun-
try, benefits significantly from oil price increases. Moreover, Mork et  al. (1994) 
highlight that Norway seems to be hurt by oil price declines but less significantly. 
Mork et al. (1994) mention that if the domestic oil sector is large enough relative to 
the size of the economy, a country’s net oil-exporting position appears to influence 
the oil price GDP correlation substantially. Nevertheless, UK,12 another oil-export-
ing country in their research, exhibits similar results to oil-importing countries such 
as USA, Germany, France, and Japan.
12 In this paper, we classify UK as a net oil importer based on the latest available data as of 2012 that we 
obtained from US EIA website.
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Cunado and De Gracia (2005) find that Malaysia’s oil price–economy relation-
ship seems to be less significant compared to other five Asian economies, as Malay-
sia is the only oil-exporting country in their sample. Cunado and De Gracia (2005) 
stress that more research is required to draw conclusions, but their results seem to 
suggest that there are different responses between oil exporters and oil importers.
Moreover, Wang et al. (2013) highlight the different reaction between oil-export-
ing and oil-importing countries, as positive aggregate and precautionary demand oil 
shocks are shown to result in a higher degree of co-movement among the stock mar-
kets in oil-exporting countries but not in oil-importing countries. Engemann et al. 
(2014) highlight that apparently the most energy-intensive US states are the ones 
that respond only to negative oil price shocks.
Overall, it seems that the classification of whether a country is an oil exporter or 
importer is important when undertaking research in this area. However, past stud-
ies seldom differentiate between oil-exporting countries and oil-importing countries, 
which is also highlighted by Wang et al. (2013). If they do differentiate between oil-
importing/exporting countries, their focus is on the relationship between oil price 
shocks and stock markets instead of macroeconomic activity. This indicates the 
importance of this study.
3  Data and variables
3.1  Data
We have chosen ten (10) countries for our data sample expanding from January 1998 
to December 2015. Using the most recent data obtained from the US Energy Infor-
mation Administration (EIA) website, we have equally segregated our countries into 
five (5) net oil-exporting countries and five (5) net oil-importing countries. The net 
oil-exporting countries are Norway, Canada, Denmark, Mexico, and Brazil, while 
the net oil-importing countries are Singapore, UK, Germany, Japan, and France. The 
countries and periods are selected based on the availability of financial markets and 
economic data of the respective countries. Unfortunately, due to limited data avail-
ability, we are unable to include any members of the OPEC. Please refer to Table 1 
for more information.
3.2  Macroeconomic, market, and illiquidity data
We use the constituents of stock indexes of our chosen ten (10) countries to cal-
culate market data such as our illiquidity measure. The indexes that we chose are 
Oslo All Share index (Norway), TSX Composite index (Canada), OMXC index (Den-
mark), IPC index (Mexico), Bovespa index (Brazil), STI index (Singapore), FTSE 
All Share index (UK), Prime All Share index (Germany), Nikkei 225 (Japan) and 
SBF120 index (France).
Gross domestic product (GDP) is used to determine economic growth. For finan-
cial variables (FV) and as control variables, we use the risk-free rate (RF), standard 
 H. Said, E. Giouvris 
1 3
Ta
bl
e 
1 
 D
eta
ils
 of
 th
e t
en
 (1
0)
 co
un
tri
es
 in
 ou
r s
am
pl
e
Th
is 
tab
le 
re
po
rts
 th
e e
xp
or
ts,
 im
po
rts
, a
nd
 n
et 
ex
po
rts
 o
f c
ru
de
 o
il 
as
 w
ell
 as
 g
oo
ds
 an
d 
se
rv
ice
s o
f t
he
 te
n 
(1
0)
 co
un
tri
es
 in
 o
ur
 sa
m
pl
e. 
It 
is 
ba
se
d 
on
 th
e m
os
t r
ec
en
tly
 
av
ail
ab
le 
da
ta.
 D
ata
 fo
r c
ru
de
 o
il 
is 
fro
m
 2
01
2, 
wh
ile
 th
e o
th
er
 d
ata
 ar
e f
ro
m
 2
01
5 
an
d 
20
16
. T
he
 te
n 
(1
0)
 co
un
tri
es
 ar
e s
eg
re
ga
ted
 in
to
 n
et 
oi
l-e
xp
or
tin
g 
co
un
tri
es
 an
d 
ne
t 
oi
l-i
m
po
rti
ng
 co
un
tri
es
 ac
co
rd
in
g 
to
 th
e c
ou
nt
rie
s l
ate
st 
ne
t o
il 
ex
po
rts
 d
ata
. T
he
 ta
bl
e a
lso
 re
po
rts
 th
e c
ou
nt
rie
s a
nn
ua
l o
il 
re
ve
nu
e (
ex
pe
nd
itu
re
) t
o 
GD
P 
ra
tio
s, 
wh
ich
 ar
e 
ca
lcu
lat
ed
 u
sin
g 
th
e a
ve
ra
ge
 cr
ud
e o
il 
Br
en
t p
ric
e i
n 
20
12
 o
f U
SD
 1
12
.02
 p
er
 b
ar
re
l. 
W
e c
alc
ul
ate
 th
e r
ev
en
ue
 (e
xp
en
di
tu
re
) o
f a
 co
un
try
’s 
ne
t o
il 
ex
po
rts
 (i
m
po
rts
) b
y 
th
e 
fo
llo
wi
ng
 fo
rm
ul
a:
An
nu
al 
re
ve
nu
e 
(e
xp
en
di
tu
re
) o
f a
 c
ou
nt
ry
’s 
ne
t o
il 
ex
po
rts
 (i
m
po
rts
) =
 D
ail
y 
oi
l e
xp
or
ts 
(im
po
rts
) ×
 n
um
be
r o
f d
ay
s i
n 
a 
ye
ar
 (3
66
 d
ay
s) 
× 
th
e 
av
er
ag
e 
cr
ud
e 
oi
l B
re
nt
 
pr
ice
 (U
SD
 11
2.0
2)
Th
e c
alc
ul
ati
on
 te
ch
ni
qu
e f
or
 o
il 
re
ve
nu
e t
o 
GD
P 
ra
tio
 is
 si
m
ila
r t
o 
W
an
g 
et 
al’
s (
20
13
) f
ra
m
ew
or
k. 
W
e h
av
e a
lso
 re
po
rte
d 
th
e l
in
er
 sh
ip
pi
ng
 co
nn
ec
tiv
ity
 in
de
x, 
GD
P 
pe
r 
ca
pi
ta 
(U
SD
), 
an
d 
M
SC
I m
ar
ke
t c
las
sifi
ca
tio
n 
of
 th
e 
co
un
tri
es
 in
 o
ur
 sa
m
pl
e. 
Al
l d
ata
 a
re
 o
bt
ain
ed
 fr
om
 D
ata
St
re
am
, B
lo
om
be
rg
, W
or
ld
 B
an
k,
 M
SC
I a
nd
 U
S 
En
er
gy
 
In
fo
rm
ati
on
 A
dm
in
ist
ra
tio
n (
EI
A)
 w
eb
sit
e
Co
un
tri
es
20
12
20
15
20
16
Cr
ud
e o
il 
Br
en
t (
th
ou
sa
nd
 ba
rre
ls 
pe
r 
da
y)
An
nu
al 
oi
l r
ev
en
ue
 
(e
xp
en
di
tu
re
) t
o 
GD
P 
ra
tio
 (%
)
Go
od
s a
nd
 se
rv
ice
s (
% 
of
 G
DP
)
Li
ne
r s
hi
pp
in
g 
co
nn
ec
tiv
ity
 
in
de
x
GD
P 
pe
r 
ca
pi
ta 
(U
SD
)
M
SC
I m
ar
ke
t 
cla
ss
ifi
ca
tio
n
Ex
po
rts
Im
po
rts
Ne
t e
xp
or
ts 
(im
po
rts
)
Ex
po
rts
 (%
)
Im
po
rts
 (%
)
Ne
t E
xp
or
ts 
(%
)
Ne
t o
il 
ex
po
rt
er
s
No
rw
ay
13
24
28
12
96
10
.42
37
.4
32
.0
5.4
4.8
74
,48
1.8
De
ve
lo
pe
d
Ca
na
da
24
70
73
6
17
34
3.9
0
31
.6
34
.0
− 
2.4
42
.9
43
,31
5.7
De
ve
lo
pe
d
De
nm
ar
k
13
7
87
50
0.6
3
55
.2
47
.8
7.4
52
.3
53
,01
4.6
De
ve
lo
pe
d
M
ex
ico
12
80
10
12
70
4.3
9
35
.4
37
.5
− 
2.1
43
.0
90
05
.0
Em
er
gi
ng
Br
az
il
52
6
37
5
15
1
0.2
5
12
.9
14
.1
− 
1.2
41
.0
86
77
.8
Em
er
gi
ng
Ne
t o
il 
im
po
rt
er
s
Si
ng
ap
or
e
0.1
10
78
− 
10
77
.9
− 
15
.28
17
6.5
14
9.6
26
.9
11
7.1
52
,88
8.7
De
ve
lo
pe
d
UK
71
0
12
22
− 
51
2
− 
0.7
9
27
.6
29
.2
− 
1.6
95
.2
43
,92
9.7
De
ve
lo
pe
d
Ge
rm
an
y
3.8
18
88
− 
18
84
.2
− 
2.1
8
46
.8
39
.2
7.6
97
.8
41
,17
8.5
De
ve
lo
pe
d
Ja
pa
n
0
37
24
− 
37
24
− 
2.5
6
17
.6
18
.0
− 
0.4
68
.8
34
,52
3.7
De
ve
lo
pe
d
Fr
an
ce
1.3
11
59
− 
11
57
.7
− 
1.7
7
30
.0
31
.4
− 
1.4
77
.1
36
,35
2.5
De
ve
lo
pe
d
W
or
ld
 (a
ve
ra
ge
)
29
.5
28
.7
0.8
96
.7
10
,09
8.2
1 3
Oil, the Baltic Dry index, market (il)liquidity and business…
deviation or market volatility (SD), excess market returns (XS), and dividend yield 
(DY). Risk-free rate (RF) is the quarterly risk-free rate of the respective countries,13 
while standard deviation or market volatility (SD) is the standard deviation of daily 
average returns for all stocks over each quarter. Dividend yield (DY) is calculated as 
the cross-sectional quarterly average for all stocks of the respective countries. Excess 
market returns (XS) are the cross-sectional average returns for all stocks of the 
respective countries in excess of the risk-free rate of the respective countries also over 
each quarter. Unfortunately, due to the limited number of stocks available for certain 
countries, certain financial variables that are used by Galariotis and Giouvris (2015) 
are not available for us such as size premium (SMB) and value premium (HML).
Our five (5) predictive variables are national foreign exchange (NFX), national 
illiquidity (NAM), global illiquidity (GAM), crude oil Brent (OB), and the Baltic 
Dry index (BD). National foreign exchange (NFX) is the specific country’s currency 
foreign exchange14 relative to USD, and hence an increase in value will signify that 
USD has strengthened, while the respective country’s currency has weakened. For 
instance, an increase in the GBP/USD value means that GBP has weakened, while 
USD has strengthened. The opposite scenario will be observed if the NFX value 
reduces. We include NFX because the crude oil Brent (OB) is normally priced in 
USD and Cunado and De Gracia’s (2005) study of six (6) Asian countries suggests 
that the significant effect of oil price shocks on macroeconomic variables becomes 
more significant when oil prices are defined in local currencies.
Different illiquidity measures capture different aspects of liquidity (Goyenko 
et al. (2009)). There are various measures available such as Bid-Ask spread (Amihud 
and Mendelson 1986) and High-Low Spread (Corwin and Schultz 2012). Amihud 
et al. (2005) mention that there is hardly a single liquidity measure that can capture 
all aspects of estimating the effect of liquidity on asset prices. We have decided to 
choose the Amihud illiquidity measure (Amihud 2002). The reason we made this 
decision is because it is a recognizable measure which has been extensively used in 
the past literature and it is simple to calculate.
Our Amihud illiquidity measure is calculated for each stock, s, in all countries for 
every quarter as follows:
where t is each trading day.
(1)Amihudsq =
1
q
∑
t
1,000,000 × ||returnt||
pricet × volumet
13 The risk-free rates that we have chosen for our ten (10) countries are 3-month Norwegian Interbank 
Offered Rate (NIBOR) (Norway), 28-day Mexican Federal Treasury Certificate (CETE) Rate (Mexico), 
3-month Canada Treasury Bills (Canada), Brazil Money Market Rate (Brazil), 3-month Denmark Inter-
bank Offered Rate (Denmark), 3-month Singapore Interbank Offer Rate (SIBOR) (Singapore), 3-month 
UK Treasury Bills (UK), 3-months Frankfurt Interbank Offer Rate (FIBOR)* (Germany), 3-months 
Japan Interbank Bank Rate (Japan), and 3-month Paris Interbank Offer Rate (PIBOR)* (France). 
*FIBOR and PIBOR are eventually merged into Euro Interbank Offered Rate (Euribor).
14 The NFX consists of Norway (Norwegian Krone—NOK), Canada (Canadian Dollar—CAD), Den-
mark (Danish Krone—DKK), Mexico (Mexican Peso—MXN), Brazil (Brazilian Real—BRL), Singa-
pore (Singapore Dollar—SGD), UK (UK Pound Sterling—GBP), Germany (Euro—EUR), Japan (Japa-
nese Yen—JPY), and France (Euro—EUR).
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We believe that using one illiquidity measure is sufficient because we will be 
considering two aspects of illiquidity, namely national and global illiquidity for all 
the countries in our sample. National illiquidity (NAM) is simply the cross-sectional 
average of Amihud illiquidity measure for all stocks of the respective countries in 
our sample. Global illiquidity (GAM) is created using the equally weighted aver-
age of the Amihud illiquidity measure across all stocks for the nine (9) countries, 
with the exception of the stocks belonging to a specific country nominated for the 
analysis. This is similar to Brockman et al.’s (2009) and Galariotis and Giouvris’s 
(2015) technique. For instance, the global illiquidity (GAM) measure used in the 
UK regressions is the equally weighted average of all sample stocks of the nine (9) 
countries, with the exception of stocks that are part of the UK FTSE All Share index.
Oil is based on the crude oil Brent prices (OB), and we chose to use it because 
at the point of our data collection, crude oil Brent (OB) is considered as the most 
widely used oil reference (Kurt 2015). In comparison with other benchmarks such as 
the WTI (West Texas Intermediate), around two-thirds of global crude contracts use 
crude oil Brent (Kurt 2015).
Lastly, the Baltic Dry index (BD) is an index that tracks the cost of shipping com-
modities, such as coal, iron ore, steel, cement, and grain, around the world (Apergis 
and Payne 2013). Thus, it can be an indicator of global demand for raw materials as 
well as a predictor of growth in global economic activity (Bakshi et al. 2011). More-
over, BD appears to be closely related to oil. Tett (2016) remarks that the behavior 
of the BD is almost as dramatic as oil prices when viewing the global economy.
We use daily data to calculate our quarterly variables except for GDP which is 
available only quarterly. Before the calculation of the illiquidity measures and con-
struction of the portfolios, the sample is initially scrutinized for any unsuitable data 
to avoid biased results. All the data used in this paper are obtained from DataStream, 
Bloomberg, the World Bank website, and the US Energy Information Administra-
tion (EIA) website.
3.3  Details of countries and variables
Table  1 provides more information of our chosen ten (10) countries, which is con-
structed using the most recently available data of the year 2012, obtained from the US 
EIA website. The table reports the “oil exports” and “oil imports” of the countries in 
our sample as well as the “net oil exports (imports)”, which is merely the difference of 
oil exports and imports. Using the net oil exports, the ten (10) countries are then seg-
regated into five (5) net oil-exporting countries and net oil-importing countries, respec-
tively. The net oil exporters are Norway, Canada, Denmark, Mexico, and Brazil, while 
net oil importers consist of Singapore, UK, Germany, Japan, and France. The table also 
reports the “annual oil revenue (expenditure) to GDP ratios” of the countries, which are 
calculated using Wang et al.’s (2013) framework. The “annual revenue (expenditure)” 
of a country’s net oil exports (imports) is calculated using the following formula:
1 3
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where the annual average oil price of USD112.02 is the average price per barrel for 
crude oil Brent in the year 2012 obtained from DataStream and the number of days 
in the year 2012 is 366 days because it is a leap year.
Since we are investigating the Baltic Dry index, we have also included information 
for “liner shipping connectivity index” because it captures how well countries are con-
nected to global shipping networks and it is computed by the United Nations Confer-
ence on Trade and Development (UNCTAD). Other information that we include in the 
table is the countries’ “exports, imports and net exports for goods and services (as a 
percentage of GDP)” as well as “GDP per capita” and “MSCI market classification”. 
With the exception of MSCI market classification, all the information is obtained from 
the World Bank website and it is more updated in comparison with our oil information, 
as we manage to obtain information as of 2015. The MSCI market classification cat-
egorizes the countries in our sample as either developed or emerging markets/countries 
as of 2016, and it is obtained directly from MSCI website.
Table 1 shows that Canada is a major net oil-exporting country, whereas Germany 
is the main net oil importer. The “annual oil revenue to GDP ratio” appears to be the 
highest for Norway, while Singapore’s “annual oil expenditure to GDP ratio” is the 
highest in comparison with the other countries’. The table also shows that only Mexico 
and Brazil are classified as emerging markets/countries by MSCI, while Singapore is 
the highest net exporter of goods and services as a percentage of GDP. Interestingly, the 
liner shipping connectivity index for the five (5) net oil-importing countries is higher in 
comparison with the five (5) net oil exporters with Singapore having the highest index 
value.
In Table 2, panel A shows descriptive statistics (mean, median, standard deviation, 
maximum, and minimum) of the GDP for the ten (10) countries, while panel B exhibits 
descriptive statistics for crude oil Brent (OB) and the Baltic Dry index (BD). In panel C 
of Table 2, we present descriptive statistics of the national foreign exchange (NFX) rate 
of the ten (10) countries relative to the USD. The last two (2) panels (panel D and panel 
E, respectively) exhibit descriptive statistics of the two (2) liquidity measures, namely 
national (NAM) and global illiquidity (GAM).
4  Methodology, empirical results, and analysis
4.1  Predictive variables and business cycles
Figures 1, 2, 3, and 4 exhibit time series for the four out of the five (5) predictive 
variables in our research in relation to recession periods. Our five (5) predictive vari-
ables consist of national illiquidity (NAM), global illiquidity (GAM), national for-
eign exchange (NFX), oil (OB), and the Baltic Dry index (BD). We define a period 
(2)
Annual revenue (expenditure) of a country’s net oil exports (imports)
= Daily oil exports (imports) × number of days in a year
× the annual average oil price
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Fig. 1  Business cycles and national illiquidity based on the Amihud illiquidity measure. The figure 
shows time series plots of the national illiquidity based on Amihud illiquidity measure (NAM) for all 
the countries in our sample, which are represented by the black lines. Shaded grey columns are reces-
sion periods, and a recession period is identified as a period for which there is negative GDP growth for 
at least two consecutive terms. Sample range: Q1 1998 to Q4 2015, 72 quarterly observations. All data 
are obtained from DataStream, Bloomberg, World Bank, and the US Energy Information Administration 
(EIA) website
 H. Said, E. Giouvris 
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Fig. 2  Business cycles and global illiquidity based on the Amihud illiquidity measure. The figure shows 
time series plots of the global illiquidity based on Amihud illiquidity measure (GAM) for all the countries 
in our sample, which are represented by the black lines. Global illiquidity is constructed as in Brockman 
et al. (2009) and Galariotis and Giouvris (2015) whereby global illiquidity is created by combining all 
countries except the country nominated for the test. Shaded grey columns are recession periods, and a 
recession period is identified as a period for which there is negative GDP growth for at least two con-
secutive terms. Sample range: Q1 1998 to Q4 2015, 72 quarterly observations. All data are obtained from 
DataStream, Bloomberg, World Bank, and the US Energy Information Administration (EIA) website
1 3
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Fig. 3  Business cycles and crude oil Brent price. The figure shows time series plots of the crude oil 
Brent price, which are represented by the black lines. Shaded grey columns are recession periods, and 
a recession period is identified as a period for which there is negative GDP growth for at least two con-
secutive terms. Sample range: Q1 1998 to Q4 2015, 72 quarterly observations. All data are obtained from 
DataStream, Bloomberg, World Bank, and the US Energy Information Administration (EIA) website
 H. Said, E. Giouvris 
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Fig. 4  Business cycles and Baltic Dry index. The figure shows time series plots of the Baltic Dry index, 
which are represented by the black lines. Shaded grey columns are recession periods, and a recession 
period is identified as a period for which there is negative GDP growth for at least two consecutive terms. 
Sample range: Q1 1998 to Q4 2015, 72 quarterly observations. All data are obtained from DataStream, 
Bloomberg, World Bank, and the US Energy Information Administration (EIA) website
1 3
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as a recession period when there is negative GDP growth for at least two consecu-
tive quarters. The grey columns capture negative growth for at least 2 terms. If the 
negative GDP growth is for one term only, then there will be NO grey columns in 
the graph even though there is a spike before.15
The figures reveal that the countries in our sample have different recession peri-
ods and those periods do not last the same. Figure 1 shows that national illiquid-
ity (NAM) is able to predict recessions for all net oil exporters, as NAM increases 
before the recession. For some net oil exporters such as Norway, Canada, and Brazil 
this relationship is very clear. Among net oil importers, Singapore, UK, and Ger-
many show the strongest relationship between illiquidity and subsequent recessions. 
At this point some of the readers might say that there are spikes which are not fol-
lowed by recessions (grey columns). This is because those recessions last only for a 
term and are not captured by grey columns as it is the norm in the literature. If there 
is a grey column, then this is preceded by an increase in illiquidity. The correct way 
to read the graphs that follow is to identify the grey columns first and then check 
whether the grey columns are preceded by spikes in illiquidity and not the other way 
around. To identify the spikes first and then check whether a grey column follows is 
not the right way because negative growth could occur just for a single term which 
by definition is NOT captured by a grey column.
Figure 2 results are more consistent, as global illiquidity (GAM) increases prior 
to the recession period for the majority of the countries. At this stage we need to 
remind the readers how GAM is constructed. It is based on illiquidity of all coun-
tries in the sample except the country whose recession(s) we are trying to predict. 
As you understand maybe there is a liquidity crisis in all other countries but not in 
the one under investigation. By construction global illiquidity would be a weaker 
indicator since the liquidity of the country under consideration is excluded. Having 
said that, for all periods which are identified as recessions (2 + terms of consecutive 
negative GDP growth) by the grey columns, global illiquidity increases beforehand 
even though it is a weaker indicator by construction as we explained above. Japan 
presents contradictory results for 2011–2012 and France for 2012, but these are the 
only incidents.
With reference to oil (OB), Fig. 3 shows that all five (5) net oil-importing coun-
tries go into recession immediately after an increase in oil price (OB) during the 
big financial crisis (concentrate on the thickest grey column, which aligns perfectly 
for all graphs for all countries) which is consistent with past studies such as Hamil-
ton (1983). Net oil exporters go into recession after an oil price decrease. The only 
exception is Denmark whose recession is concurrent with the oil price decrease. This 
15 If we choose to define a recession as a single term of negative growth in GDP (in contrast to the 
norm in the literature), then there will be more grey columns and those spikes would have captured the 
negative growth for a single term, but this is not how a recession is defined in all papers in the area. For 
example, in Galariotis and Giouvris (2015) in International Review of Financial Analysis, page 45, there 
are more spikes which are NOT followed by a recession (grey column) even though the same countries 
and illiquidity measures are used. In Naes et al. (2011) in the Journal of Finance, page 140, Figure 1, 
there are lots of spikes in 1960–1970 and 1980–1990 which are not followed by recessions (grey col-
umns).
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is actually expected for net oil exporters as a decrease in oil price is considered det-
rimental for such countries and is consistent to Mork et  al. (1994) who finds that 
Norway, a net oil exporter, reacts differently to the oil-importing countries in their 
sample. Among net oil exporters, Denmark is the only country that reacts differ-
ently to oil (OB) during the crisis. Table 1 shows that Denmark exports the smallest 
amount of crude oil and has the second lowest “annual oil revenue to GDP ratio”, 
indicating that probably the economy of Denmark may not be too dependent on oil. 
Following the big financial crisis, it takes a number of years before the price of oil 
bounces back to pre-crisis level and as you can see from the graphs there are peri-
ods (see Japan) which are identified as recession periods and the price increase does 
capture the recession. Japan suffers another recession before France and Germany. 
The graphs are stacked on top of each other, and the grey columns (which indicate 
recession) almost align perfectly. In the case of Japan the price index does capture the 
recession(s) that follow the big crisis, but in the other 2 countries there is no reces-
sion as it is defined in the literature. The needs of each country for oil are different so 
that it is not possible for the price index to predict recessions at the same point in time 
for all countries. Japan suffers more recessions than Germany and France because it 
may have more need for oil. In addition, governments take action to prevent a reces-
sion and some governments are better than other. So the fact that in some cases there 
are spikes even though there is no grey column (recession), could be because some 
governments are better than other at preventing recessions. Also keep in mind that 
the recession could be just for a single term which by default does not appear in the 
graphs. In addition, France and Germany are EU members and there is more coor-
dination to tackle with recessions. Japan is not. We believe that the case of Japan, 
Germany, and France clearly illustrates this point. In Japan the index does capture 
a recession as indicated by the grey column, but in France and Germany there is no 
recession because maybe it was too small to be recorded and appear in the graph. We 
think that in this particular case the index is doing a very good job.16
Figure 4 shows that for net oil importers, a decrease in Baltic Dry is almost con-
current with the crisis. Baltic Dry starts from a high point and decreases during 
the crisis. See for example the thickest grey columns for Singapore, UK, Germany, 
Japan and France. The graphs for those countries are stacked on top of each other, 
and the biggest recession/thickest grey columns almost align perfectly. In all those 
occasions the BD reaches peak before and declines during the recession. The same 
happens in Denmark and Mexico even though they are oil exporters. This is the case 
for 7 countries out of 10 countries in the sample for the biggest worldwide recession. 
For shorter (less severe) recessions the index might not work so well, but at least 
for the big recession it is very consistent. For net oil exporters, Baltic Dry seems to 
predate the crisis for a very short period of time (see Brazil, Mexico, and Canada). 
In the case of Denmark, the decrease is concurrent with the crisis, while in the case 
16 In order to reinforce the points made here, even in Hamilton (1983) who looks into oil prices and US 
recessions since World War II, published in the Journal of Political Economy, page 229, Figure 1, there 
are price spikes which do not always predict or correspond to a recession. If there is a recession, this hap-
pens with considerable delay. Hamilton acknowledges this. In our graphs the response is pretty quick.
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of Norway, Baltic Dry actually increases before the crisis. Bakshi et al. (2011) high-
light that increases in the Baltic Dry index growth rate could predict increases in 
economic growth, concurring with strengthening commodity prices and rising stock 
markets. Rothfeder (2016) reports that BD predicted IndyMac’s bankruptcy dur-
ing the financial crisis of 2007–2008. Overall, the index is capable of capturing big 
recession(s) but may fail on shorter less severe recessions. In addition, the index 
may peak and then decline during a recession, but this is not captured in the graph 
by a grey column because it lasts for less than a term.
The main points from the analysis above are as follows:
1. In comparison with national illiquidity (NAM), global illiquidity (GAM) shows 
more consistent results since during the financial crisis, GAM is able to predict 
recessions for the majority of countries.
2. With reference to oil (OB), all five (5) net oil-importing countries go into reces-
sion immediately after an increase in oil price during the financial crisis, while it 
is observed that oil price actually decreases prior to recessions for net oil export-
ers (with the exception of Denmark), which is expected.
3. The Baltic Dry index (BD) is concurrent to the recession for net oil importers, 
while it decreases for net oil exporters (with the exception of Norway) prior to 
recessions, indicating that it may actually be a good proxy for oil.
Moreover, it appears that oil may have a stronger effect on economic growth rela-
tive to BD. Further analysis will follow to investigate this issue.
4.2  Correlations
Correlations in Table 3 use only raw data before any differencing and orthogonaliza-
tion. The correlation analysis in Table 3 shows the relationship between our vari-
ables for all countries in our sample. Panel A to panel E show the correlation results 
for net oil exporters. The correlation results for net oil importers are presented in 
panel F to panel J. We will initially look at the relationship between gross domestic 
product (GDP) and financial variables (FV),17 followed by the relationship between 
GDP and the predictive variables inclusive of national foreign exchange (NFX), 
national illiquidity (NAM), global illiquidity (GAM), crude oil Brent (OB) and the 
Baltic Dry index (BD).18 Our correlation tables also present relationships between 
17 The effect of financial variables on GDP is well established in the literature for G7 (see Galariotis and 
Giouvris 2015) and for the USA (Naes et al. 2011), but this is a different sample which necessitates re-
examining the relationship between financial variables and GDP.
18 The effect of national (NAM) and global illiquidity (GAM) has been examined in the past; however, 
Galariotis and Giouvris (2015) show that there is no uniformity for G7 countries which necessitates the 
presentation of correlations in this study. In addition, the effect of all other predictive variables (foreign 
exchange, the Baltic Dry index, and Brent oil) on GDP is less known which means that additional corre-
lations must be presented. In this study, we split our sample in oil importers/exporters; therefore, we will 
observe a negative/positive relationship, respectively, between an increase in the price of oil and GDP of 
which readers must be aware.
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financial variables and predictive variables as well as correlations among predic-
tive variables themselves.19 If the reader wishes to avoid the discussion that follows, 
the reader can skip to the last paragraph where everything is summarized in just 4 
points.
Similar to Galariotis and Giouvris (2015), it appears that standard deviation (SD) 
(or market volatility) and dividend yield (DY) are negative and significantly corre-
lated to GDP for most countries, with the exception of Norway and Canada. Six 
(6) countries have excess market returns (XS) that are positively correlated to GDP, 
signifying that as excess market returns increase GDP also improves. The risk-free 
rate (RF) shows less consistent results, as only two (2) countries are found to be 
negatively correlated to GDP. The negative correlation between the risk-free rate 
and GDP is expected since as the interest rate falls, investment increases and this 
brings about an increase in GDP.
Correlations between GDP and the predictive variables show that out of the five 
(5) predictive variables, illiquidity variables appear to be more strongly correlated 
to GDP. Between national (NAM) and global illiquidity (GAM), the latter seems to 
be more important as six (6) countries out of 10 exhibit significant correlations to 
GDP, while for national illiquidity (NAM) only four (4) countries show correlations. 
19 Financial and predictive variables are used in the same regression; therefore, it is necessary to know 
their correlations in order to avoid introducing multicollinearity. However, we do not discuss correlations 
between financial variables and predictive variables as well as correlations among predictive variables 
themselves in the main body of this section in order to keep it sorter. A discussion follows below: corre-
lations between financial variables, and the predictive variables show that the risk-free rate (RF), stand-
ard deviation (SD) and dividend yield (DY) are correlated with all the predictive variables in at least four 
(4) countries. Standard deviation is found to be positively correlated to national illiquidity (NAM) for all 
ten (10) countries, while DY correlates positively to global illiquidity (GAM) for nine (9) countries with 
the exception of Singapore. DY also correlates with NAM for eight countries, and hence, DY appears 
to have the closest relationship with both illiquidity variables. RF, SD, and DY appear to show a strong 
relationship with national foreign exchange (NFX), as all three (3) financial variables are significantly 
correlated in eight (8) countries. In relation to oil, both RF and SD are significantly correlated to crude 
oil Brent (OB) in nine countries with the exception of Japan and UK, respectively, which are both net 
oil-importing countries. For DY, the correlation with OB can be observed in seven (7) countries except 
for Norway, UK, and Singapore. The financial variables relationship with the Baltic Dry index (BD) is 
weaker. Both DY and RF correlate with BD in five (5) countries, while SD shows a relationship in four 
countries. Nevertheless, the weakest correlation is shown by excess market returns (XS) as it is not sig-
nificantly correlated with NFX, OB, and BD. XS is correlated to the illiquidity variables in only three (3) 
countries for NAM and one (1) country for GAM, namely France.
 Among the predictive variables, national foreign exchange (NFX) is significantly correlated with crude 
oil Brent (OB) for all countries and the relationship appears to be negative with the exception of Mexico. 
The negative relationship signifies that there may be a benefit for the economies of net oil exporters as an 
increase in oil prices will be boosted by the strengthening of their NFX. Mexico may not benefit from the 
positive relationship, as an increase in oil price will be offset by the weakening of Mexico’s NFX relative 
to USD. Similarly, the negative relationship may not be beneficial for net oil-importing countries. As oil 
price decreases, their NFX weakens relative to USD and there will be no opportunity to purchase oil at 
a cheaper price. Oil (OB) is also found to be positively correlated to the Baltic Dry index (BD), and in 
a way, this somehow justifies some researchers’ usage of the BD to estimate oil demand such as Wang 
et  al. (2013). Global illiquidity (GAM) is also found to be significantly correlated to BD for all coun-
tries, but the correlation is negative. Surprisingly, national illiquidity (NAM) and GAM, which are used 
to measure illiquidity, are found to be positively correlated in only six (6) countries except for Canada, 
Mexico, Brazil, and Japan.
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As expected, the two (2) illiquidity variables consistently show negative correlations 
to GDP, indicating that GDP increases with a decrease in illiquidity (or increase in 
market liquidity).
Correlations are less noticeable for the other three predictive variables. The Bal-
tic Dry index (BD) and foreign exchange (NFX) show no significant correlations 
with GDP. (Only 2 countries out of 10 appear to show significant values.) In relation 
to crude oil Brent (OB), only the GDP of UK and France show significant negative 
correlations to oil as expected since they are oil importers.
Overall, the main message from this section is that
1. Financial variables have stronger correlations to GDP in comparison with predic-
tive variables. Standard deviation (SD) appears to relate to GDP of most coun-
tries.
2. Among the predictive variables, global illiquidity (GAM) is found to have the 
strongest relationship with countries’ GDP, while the Baltic Dry index (BD) and 
crude oil Brent (OB) are found to be less correlated to GDP.
3. Financial variables and predictive variables appear to show some significant cor-
relations to each other.
4. Oil (OB) is found to be positively correlated to BD, and this somehow justifies 
some researchers’ usage of the BD to estimate oil demand.
Finally (and this justifies why it is important to present correlations between all 
variables), significant correlations between financial and predictive variables used in 
the same regression(s), necessitate orthogonalization.
4.3  In sample prediction of economic growth
4.3.1  Stationarity and orthogonalization
In this section, we test the data for stationarity before conducting any further analy-
sis, as non-stationary20 data will result in potentially unreliable and biased outcomes. 
We conduct six (6) stationarity tests, namely the augmented Dickey–Fuller (ADF) 
test, GLS detrended Dickey–Fuller (DFGLS) test, Phillips–Perron (PP) test, Kwiat-
kowski, Phillips, Schmidt and Shin (KPSS) test, Elliot, Rothenberg and stock point 
optimal (ERS) test and the Ng and Perron (NP) test on all the variables, and if the 
variable examined satisfies at least four (4) of the stationarity tests, we consider the 
variable as stationary.21 The variables have been differenced to become stationary if 
the variable is deemed non-stationary. The variables that have been differenced have 
a D in brackets at the back of the name of the variable in the tables.22
20 Results of stationarity tests are available upon request. They are not presented to keep the number of 
tables presented as small as possible.
21 We have used EViews to run stationarity tests.
22 Comparing our variables to the variables that have been used in Galariotis and Giouvris (2015), we 
find that we had to differentiate the same variables making our results easily comparable.
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The correlation analysis also shows that most independent variables are correlated 
to each other, signifying the possibility of biased results due to multicollinearity. 
Thus, in order to avoid multicollinearity, we have also orthogonalized all the relevant 
variables using the same technique utilized by Brockman et al. (2009) and Galariotis 
and Giouvris (2015). For example, in order to orthogonalize the explanatory vari-
ables X1, X2, and X3, we run the following regressions: X1 = c + X2 + X3 + residualsX1 
and X2 = c + X3 + residualsX2. From those 2 regressions we obtain: residualsX1 and 
residualsX2. By running those 2 regressions, we remove the effects of X2 and X3 
from X1 and the effect of X3 from X2. X3 remains as it is. This means that residualsX1, 
residuals X2, and X3 are independent from each other and their correlations are zero. 
Multicollinearity is not an issue. Then, we use residualsX1, residualsX2 and X3 in 
order to explain Y. The regression we use to explain Y is as follows: Y = c + residu-
alsX1 + residualsX2 + X3 + error term.23
4.3.2  Predicting economic growth using individual variables
We estimate the following model to assess the predictive ability of our independent 
variables:
where Yt+1 is the realized growth of our macroeconomic variable, GDP, one quarter 
ahead (t + 1);  FVt are the control variables at contemporaneous quarter t and contain 
the following financial variables (FV): the risk-free rate (RF), standard deviation, or 
market volatility (SD), excess market returns (XS), dividend yield (DY), at least one 
lag of the dependent variable (GDP), and more lags of the GDP if autocorrelation 
remains in the residuals. Xt contains the following predictive variables: national for-
eign exchange (NFX), national illiquidity (NAM), global illiquidity (GAM), crude 
oil Brent (OB), and Baltic Dry index (BD). 훽′ and 훾 ′ are the vector of coefficient 
estimates for the financial variables (or control variables) and predictive variables, 
respectively, and ε is the error term.
In Table 4, we run six different regression models in order to identify the contri-
bution of our predictive variables to economic growth. The first regression model 
includes one lag of the dependent variable and financial variables only. The follow-
ing five regression models use the same variables as the first regression model, but 
we add one predictive variable at a time. This is repeated for all countries. Table 4 
shows that only France requires an additional lag of the dependent variable (GDP), 
as initially there is an autocorrelation in the residuals. We have reported both regres-
sions in panels J and K, respectively.
Our first regression model which includes only financial variables shows that 
excess market returns (XS) is the most relevant variable as it is positive and signifi-
cant for six (6) countries, namely Norway, Denmark, Mexico, Brazil, Singapore, and 
France. Standard deviation (SD), dividend yield (DY), and the risk-free rate (RF) are 
less important.
(3)Yt+1 = 훼 + 훽�FVt + 훾 �Xt + 휀t+1
23 The actual number of variables orthogonalized here is much higher. We do this for all explanatory 
variables.
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Oil, the Baltic Dry index, market (il)liquidity and business…
We will now investigate the effect of our predictive variables, adding one at a 
time. By adding national foreign exchange (NFX), only Brazil shows a significant 
result. Global illiquidity (GAM) is less important in comparison with national illi-
quidity (NAM), as only two (2) countries’ GDP is predicted by GAM, while four (4) 
countries’ economic growth can be predicted by NAM.
Interestingly, crude oil Brent (OB) appears to be the most significant variable as 
the economic growth of nine (9) countries is positively predicted by it. Only UK, a net 
oil importer is not affected by OB. All the countries that are affected exhibit a posi-
tive coefficient, signifying that as oil price increases, the GDP of those countries also 
increases. Moreover, Mexico displays the highest positive coefficient, which is not sur-
prising, as Mexico is a net oil exporter. However, for net oil importers we expect the 
opposite results whereby an oil price decrease will increase GDP of those countries as 
they will be able to import oil cheaper for the development of their economy. Table 4 
provides contradictory results for oil (OB), but Mork et al. (1994) do find evidence 
that USA and Canada are positively related to a decrease in oil price even though the 
two (2) countries are oil importer and potential24 oil exporter, respectively. However, 
we will investigate this further in the next section when we include all variables.
The Baltic Dry index (BD) is found to be significant for three (3) countries, namely 
Canada, UK, and France. The negative coefficients indicate that as BD increases, the 
economy of the three (3) countries shrinks. We notice that the three (3) countries’ 
“net exports of goods and services (% of GDP)” is negative and one way to explain 
this, is that as the BD increases (which indicates an increase in demand for raw mate-
rials as well as the price for those materials) this results in more expensive imports 
which could lead to a GDP decline through the balance of trade.
The last panel L shows the summary of each country’s adjusted R2 after the addi-
tion of the individual predictive variables (one at a time) to our initial regression 
model which consists of the dependent variable (one lag or two lags) and financial 
variables only. National foreign exchange (NFX) provides extra explanatory power 
over the financial variables for three (3) countries only. In relation to illiquidity, 
national illiquidity (NAM) provides greater explanatory power for four (4) countries 
over financial variables compared to global illiquidity (GAM) which provides greater 
explanatory power for three (3) countries only.25 Surprisingly, GAM and not NAM 
provide extra explanatory power in the case of Germany even though both illiquidity 
variables are significant.
As expected, oil (OB) exhibits the greatest explanatory power over financial vari-
ables, as there is improvement in nine (9) countries with the exception of UK. In 
the case of Japan, the addition of oil brings the highest improvement in explana-
tory power over financial variables. This may be due to Japan being a net importing 
country with the second highest “Annual oil expenditure to GDP ratio” after Sin-
gapore. Moreover, Japan is the only country that does not export any oil. Similar to 
NFX, the inclusion of the Baltic Dry index (BD) provides extra explanatory power 
25 It is important for the reader to note that these findings are based on adding one variable at a time. 
Results can be different when considering all variables.
24 Mork et  al. (1994) highlight that Canada switches from a position of net oil importer to net oil 
exporter over time, while we classify Canada as a net oil exporter based on the latest available data 
(2012) that we obtain from the US EIA website.
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for only three (3) countries. The highest improvement is observed in the case of the 
UK, which is consistent to our earlier regression findings.
The main message from the first set of regressions26 is that:
1. Excess market returns (XS) is the best predictor among financial variables, while 
NFX is the least important predictive variable.27
2. Among predictive variables, oil (OB) appears to be the best predictor as it is 
significant in nine (9) countries.
3. Between illiquidity variables, national illiquidity (NAM) is found to be superior 
in comparison with global illiquidity (GAM).
4.3.3  Predicting economic growth using all variables
Instead of adding one predictive variable at a time, we will now use a regression 
model28 which incorporates all variables and is shown in Table 5.
Table 5 shows that the effects of the risk-free rate (see Norway and Denmark), 
standard deviation (see Norway, and Germany) and dividend yield (see Japan) 
are reinforced since we obtain more significant coefficients. There are no changes 
for excess market returns (XS) since the same six (6) countries exhibit positive 
coefficients.
In relation to the predictive variables, national foreign exchange (NFX) remains 
negative and significant only for Brazil, confirming that Brazil benefits from their 
cheaper imports.
The effect of illiquidity appears to be more important than before (see NAM for 
Norway and GAM for Canada and Mexico). National liquidity (NAM) has more sig-
nificant results compared to global illiquidity (GAM). The GDP of four (4) countries 
is correctly predicted by NAM and GAM, respectively. Thus, similar to Galariotis 
and Giouvris (2015), this shows that market illiquidity does contain some information 
for estimating the current and future state of the economy of certain countries in our 
sample.
The GDP of the nine (9) countries (except the UK) is still predicted by oil (OB) 
even after including all predictive variables. The coefficients are positive which is 
not expected for net oil importers.29 Probable reasons for the positive coefficients are 
that (1) oil importers hedge their positions, (2) their need for oil is reduced, or (3) 
29 For net oil importers, we expect a negative coefficient whereby an oil price decrease will increase 
the GDP of those countries as they will be able to import oil cheaper. However, the positive coefficient 
for net oil exporters is expected, as the higher oil price means higher revenue for those countries, which 
translates to higher GDP, for instance, Sheppard et al. (2016) reports of Saudi Arabia’s willingness to cut 
oil production in order to improve revenue and their economy.
26 Again, we remind the reader that these findings are based on adding one variable at a time. Results 
can be different when considering all variables together, and actually results do change as far as the illi-
quidity variables are concerned.
27 We obtain a significant result only for Brazil.
28 The regression model estimate is similar to the previous Eq.  (3), but we include all predictive vari-
ables.
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their net position could change from importer to exporter. In relation to switching 
positions (from importer to exporter or vice versa), Mork et al. (1994) do find evi-
dence that countries with different characteristics, namely USA and Canada,30 can 
have a similar reaction to oil (OB).
The Baltic Dry index (BD) still predicts the GDP of three (3) countries even after 
including all variables. However, the composition of the three (3) countries actu-
ally changes. Brazil’s GDP is now significantly affected by BD, while the GDP of 
Canada is not affected by the BD.
Panel B presents a summary of explanatory power for all countries in the sam-
ple by looking at the adjusted R2 of the combined predictive variables over finan-
cial variables. After including all predictive variables into the regression, surpris-
ingly results for two (2) countries, namely Singapore and Norway, do not show any 
improvement.31 Predictive variables for Germany show the greatest explanatory 
power over financial variables, as the adjusted R2 increases by more than 200%.
Overall, the results show that when including all variables, oil (OB) is able to pre-
dict economic growth for most countries in our sample, while excess market returns 
(XS) is the best predictor among financial variables (FV). Regarding national and 
global illiquidity there are changes in the number of countries affected. National 
illiquidity (NAM) is significant for five (5) countries’ GDP, and global illiquidity 
(GAM) is significant for four (4) countries’ GDP. The Baltic Dry index (BD) has 
a positive effect on Brazil’s GDP after the inclusion of all variables. With regard 
to explanatory power, Germany shows the highest improvement, while Norway and 
Singapore are the only two (2) countries that do not show any improvement after 
including all predictive variables. The main message one should keep in mind from 
all those regressions is that oil (OB) has greater explanatory power in comparison 
with other predictive variables such as BD and the illiquidity variables.
4.3.4  Summary of the average adjusted R2
Table 6 presents the grand average of adjusted R2. The first line shows the results 
when all countries are included. National foreign exchange (NFX) does not show 
any extra explanatory power over financial variables (FV). Global illiquidity (GAM) 
has extra explanatory power over national illiquidity (NAM) and the Baltic Dry 
index (BD). BD has more explanatory power in comparison with NAM. Neverthe-
less, the extra explanatory power of the three (3) variables dwarves by the extra 
30 Mork et  al. (1994) highlight that Canada switches from a position of net oil importer to net oil 
exporter over time. Here, we classify Canada as a net oil exporter based on the latest available data 
(2012) that we obtain from the US EIA website.
31 Table 1 shows that Singapore has the highest annual oil expenditure to GDP ratio and it is the only 
country with exports/imports of goods and services (as % of GDP) that exceeds 100%. Thus, Singapore 
may require different financial and predictive variables. Norway has the highest “annual oil revenue to 
GDP ratio” and the lowest “liner shipping connectivity index”, but unlike Singapore, Norway is affected 
the most when all the variables are included, as two (2) variables, namely standard deviation (SD) and 
NAM, become significant.
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explanatory power of oil (OB), signifying the importance of oil (OB) for predicting 
economic growth.
So far our study shows the importance of oil (OB) for the countries in our sample. 
In order to research this further, we have categorized the ten (10) countries into net 
oil exporters and net oil importers. To recap, net oil exporters are: Norway, Canada, 
Denmark, Mexico, and Brazil, while net oil importers are: Singapore, UK, Germany, 
Japan and France.
The adjusted R2 for net oil exporters (line 2) shows that NFX now has extra 
explanatory power over financial variables, but BD does not have extra explanatory 
power. In terms of illiquidity variables, GAM remains superior in comparison with 
NAM. Nonetheless, oil (OB) outperforms all other predictive variables. For net oil 
importers (line 3), results are similar whereby oil (OB) provides superior explana-
tory power. By comparing the three groups, it appears that oil (OB) is more impor-
tant for net oil exporters as the explanatory power is higher in comparison with the 
other two groups, consistent with Wang et al. (2013).
The Baltic Dry index (BD) is found to be more important for net oil importers 
probably since the countries are more focused on trading goods and services rather 
than oil (OB).
With reference to illiquidity, global illiquidity (GAM) seems to be more impor-
tant for net oil exporters, while for net oil importers, national illiquidity (NAM) 
appears to be more important. National foreign exchange (NFX) also provides 
greater explanatory power for net oil exporters relative to net oil importers, imply-
ing that NFX may be important for them for trading oil. Being an emerging country 
may play a role as well. Brazil is the only country that displays significant results for 
NFX.
Here, we summarize all our findings from the analysis above and draw general 
conclusions condensed in four points:
1. Both illiquidity variables are able to provide greater explanatory power in com-
parison with financial variables, but the global illiquidity (GAM) variable is 
apparently superior.32
2. The Baltic Dry index (BD) also provides some explanatory power, while national 
foreign exchange (NFX)33 is the only variable that does not provide any additional 
explanatory power when all countries are included.
3. It can be unanimously stated that oil (OB) is the most important predictive vari-
able,34 as it provides the greatest explanatory power, especially for net oil export-
ers, and
4. BD appears to be more important for net oil importers.
32 When we introduce one variable at a time, national illiquidity (NAM) is superior to global illiquidity 
(GAM). When we consider all variables together, we observe a reversal as far as illiquidity is concerned.
33 This is exactly the same to results obtained from introducing one variable at a time.
34 The same as in the (previous) first stage.
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The results obtained (in this stage) from adding all variables together in a single 
regression for each country are similar to the results obtained from adding one vari-
able at a time in multiple regressions (previous stage). They confirm the suitability 
and importance of the chosen predictive variables.
4.4  Causality
So far our research has focused on the relationship and the effect of predictive vari-
ables on GDP. However, there is a possibility of an inverse relationship that is GDP 
may cause the predictive variables or even a two-way relationship. For instance, in 
relation to illiquidity, Fujimoto (2004) who studies the US market finds evidence 
that macroeconomic fundamentals are significant determinants of liquidity, while for 
oil (OB), Sheppard et al. (2016) report that due to big oil-producing countries going 
into recession, OPEC led by Saudi Arabia decided to cut oil production to help the 
oil market recover, signifying that there is a possibility for oil prices (OB) to be 
affected by GDP. With respect to national foreign exchange (NFX), Inman (2015) 
highlights that the main reason that China devalued its currency is due to its weak-
ening economy, while for the Baltic Dry index (BD), Bloch et al. (2012) mention 
that due to China’s strong economic growth, China’s demand for coal is surging, and 
since coal is part of BD, it is expected that economic growth may also affect BD.
Furthermore, there is also evidence of a two-way or bidirectional relationship 
between the chosen predictive variables and macroeconomics. Galariotis and Giou-
vris (2015) find a two-way causality between global liquidity and macroeconomic 
variables in their study of G7 countries, while Bloch et al. (2012) find bidirectional 
causality between coal consumption and GDP, as coal is one of the raw materials 
captured by BD.
4.4.1  Causality results for all countries, net oil exporters and net oil importers
In Table 7, we use Galariotis and Giouvris (2015) methodology to investigate the 
possibility of an inverse or a two-way relationship between our predictive vari-
ables and GDP. Similarly, we use two causality tests, namely the “standard pair-
wise Granger causality panel data test” and the “Dumitrescu–Hurlin (D–H) panel 
data test”. However, unlike them, we have two further panels of countries, namely 
net oil exporters (panel B) and net oil importers (panel C), in addition to the panel 
data involving all countries (panel A). We report the F test, and probability/p value 
(in parenthesis) for the standard pairwise Granger causality panel data test and 
the W-stat, Z bar and probability/p value (in parenthesis) for the Dumitrescu–Hur-
lin (D–H) panel data test. The null hypotheses for the standard pairwise Granger 
causality panel data test are that our predictive variables do not Granger cause 
GDP and GDP does not Granger cause our respective predictive variables. For the 
Dumitrescu–Hurlin (D–H) panel data test, the null hypothesis is that our predictive 
variables do not homogeneously cause GDP and then we test the null hypothesis 
that GDP does not homogeneously cause our predictive variables.
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Panel A in Table 7 reports causality results between our predictive variables and 
macroeconomic variable for all ten (10) countries in our sample. The panel shows 
that there are no interactions between national foreign exchange (NFX) and the mac-
roeconomic variable (GDP). Both illiquidity variables appear to cause GDP based 
on D–H panel data test for national illiquidity (NAM) and standard Granger causal-
ity panel data test for global illiquidity (GAM). However, GDP also Granger causes 
GAM signifying a two-way causality for GAM, which is close to the findings of 
Galariotis and Giouvris (2015).
A two-way relationship can also be observed for the Baltic Dry index (Table 7, 
panel A, lines 9–10) according to both standard Granger and D–H tests which is 
close to the bidirectional evidence that Bloch et al. (2012) find between coal con-
sumption and GDP. Oil (OB) also shows a two-way causality. Oil (OB) causes GDP 
(D–H test), while GDP Granger causes oil (standard Granger test). The main mes-
sage from causality tests considering all countries is that there is a two-way causal-
ity for all variables except foreign exchange and GDP.
Next we will look into causality results for net oil-exporting countries in panel B 
of Table 7. Panel B shows that GDP Granger causes NFX. There are no interactions 
between national illiquidity (NAM) and GDP as previously observed when using all 
countries. Moreover, for net oil exporters, GDP does not homogenously cause global 
illiquidity (GAM) based on D–H test, but the two-way relationship between GAM 
and GDP remains according to the standard Granger test. In comparison with all 
countries, oil (OB) and the Baltic Dry index (BD) relationship with GDP remains 
the same, as there is still a two-way causality. The main message from causality 
tests considering oil-exporting countries only is that the two-way causality observed 
previously for all countries remains the same with minor changes. In addition, GDP 
Granger causes NFX.
Panel C in Table  7 shows causality tests for net oil-importing countries which 
consist of Singapore, UK, Germany, Japan, and France. Similar to net oil exporters, 
GDP of net oil importers also causes NFX according to D–H test. Surprisingly, there 
is no interaction between national illiquidity (NAM) and GDP for net oil importers. 
Global illiquidity (GAM) still appears to have a two-way relationship with GDP, but 
it is slightly weaker compared to all countries and net oil exporters. Furthermore, 
there is no more a two-way causality for both oil (OB) and the Baltic Dry index 
(BD). GDP still Granger causes oil (OB), while BD Granger causes GDP (both 
tests) but not the other way around.
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Table 7  Granger causality tests (panel data of all countries, net oil exporters and net oil importers)
Standard pairwise Granger 
causality tests
Dumitrescu–Hurlin (D–H)
Std (2 lags) Std (4 lags) D–H (2 lags) D–H (4 lags)
Panel A: All countries
Line 1 H0: NFX does not → GDP 0.139 0.496 1.961 3.160
(0.871) (0.739) − 0.154 − 1.007
(0.878) (0.314)
Line 2 H0: GDP does not → NFX 0.511 0.724 1.006 4.346
(0.600) (0.576) − 1.570 0.208
(0.116) (0.835)
Line 3 H0: NAM does not → GDP 1.017 0.788 0.664 3.259
(0.362) (0.533) − 2.077 − 0.905
(0.038) (0.366)
Line 4 H0: GDP does not → NAM 0.543 1.115 2.148 4.146
(0.581) (0.348) 0.124 0.003
(0.901) (0.998)
Line 5 H0: GAM does not → GDP 7.822 4.977 2.877 4.147
(0.000) (0.001) 1.205 0.005
(0.228) (0.996)
Line 6 H0: GDP does not → GAM 4.851 5.912 2.298 5.915
(0.008) (0.000) 0.346 1.815
(0.730) (0.070)
Line 7 H0: OB does not → GDP 0.097 0.798 1.348 2.304
(0.907) (0.527) − 1.062 − 1.883
(0.288) (0.060)
Line 8 H0: GDP does not → OB 4.622 4.335 2.174 4.551
(0.010) (0.002) 0.163 0.418
(0.871) (0.676)
Line 9 H0: BD does not → GDP 26.420 19.185 16.756 22.729
(0.000) (0.000) 21.813 19.065
(0.000) (0.000)
Line 10 H0: GDP does not → BD 1.401 4.152 0.981 6.593
(0.247) (0.003) − 1.608 2.516
(0.108) (0.012)
Standard pairwise Granger 
causality tests
Dumitrescu–Hurlin (D–H)
Std (2 lags) Std (4 lags) D–H (2 lags) D–H (4 lags)
Panel B: Net oil-exporting countries
Line 1 H0: NFX does not → GDP 1.255 1.017 1.672 2.862
(0.286) (0.399) − 0.411 − 0.928
(0.681) (0.354)
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Table 7  (continued)
Standard pairwise Granger 
causality tests
Dumitrescu–Hurlin (D–H)
Std (2 lags) Std (4 lags) D–H (2 lags) D–H (4 lags)
Line 2 H0: GDP does not → NFX 3.196 3.442 1.698 5.644
(0.042) (0.009) − 0.385 1.087
(0.701) (0.277)
Line 3 H0: NAM does not → GDP 0.416 0.462 0.709 1.940
(0.660) (0.764) − 1.422 − 1.595
(0.155) (0.111)
Line 4 H0: GDP does not → NAM 0.149 0.385 2.450 3.985
(0.862) (0.819) 0.404 − 0.114
(0.686) (0.909)
Line 5 H0: GAM does not → GDP 4.364 2.632 2.642 4.375
(0.014) (0.034) 0.605 0.168
(0.545) (0.866)
Line 6 H0: GDP does not → GAM 3.849 4.924 2.630 7.295
(0.022) (0.001) 0.593 2.283
(0.553) (0.022)
Line 7 H0: OB does not → GDP 0.249 0.265 0.773 1.561
(0.780) (0.900) − 1.355 − 1.869
(0.175) (0.062)
Line 8 H0: GDP does not → OB 3.502 2.475 2.382 4.588
(0.031) (0.044) 0.332 0.322
(0.740) (0.747)
Line 9 H0: BD does not → GDP 10.200 9.349 12.183 15.306
(0.000) (0.000) 10.623 8.098
(0.000) (0.000)
Line 10 H0: GDP does not → BD 0.384 3.233 0.897 7.172
(0.682) (0.013) − 1.225 2.199
(0.221) (0.028)
Standard pairwise Granger 
causality tests
Dumitrescu–Hurlin (D–H)
Std (2 lags) Std (4 lags) D–H (2 lags) D–H (4 lags)
Panel C: Net oil-importing countries
Line 1 H0: NFX does not → GDP 0.056 0.301 2.249 3.458
(0.946) (0.878) 0.194 − 0.496
(0.846) (0.620)
Line 2 H0: GDP does not → NFX 0.333 0.666 0.314 3.049
(0.717) (0.616) − 1.836 − 0.792
(0.066) (0.428)
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Table 7  (continued)
Standard pairwise Granger 
causality tests
Dumitrescu–Hurlin (D–H)
Std (2 lags) Std (4 lags) D–H (2 lags) D–H (4 lags)
Line 3 H0: NAM does not → GDP 0.803 0.877 0.619 4.578
(0.449) (0.478) − 1.516 0.315
(0.130) (0.753)
Line 4 H0: GDP does not → NAM 0.396 0.955 1.846 4.306
(0.673) (0.432) − 0.229 0.118
(0.819) (0.906)
Line 5 H0: GAM does not → GDP 3.919 2.503 3.112 3.919
(0.021) (0.042) 1.098 − 0.162
(0.272) (0.871)
Line 6 H0: GDP does not → GAM 1.719 2.040 1.965 4.535
(0.181) (0.089) − 0.104 0.284
(0.917) (0.777)
Line 7 H0: OB does not → GDP 0.120 0.788 1.924 3.047
(0.887) (0.533) − 0.147 − 0.793
(0.883) (0.428)
Line 8 H0: GDP does not → OB 1.789 2.385 1.967 4.515
(0.169) (0.051) − 0.102 0.269
(0.919) (0.788)
Line 9 H0: BD does not → GDP 16.472 11.120 21.330 30.152
(0.000) (0.000) 20.225 18.865
(0.000) (0.000)
Line 10 H0: GDP does not → BD 1.427 1.604 1.064 6.014
(0.241) (0.173) − 1.049 1.359
(0.294) (0.174)
The table shows panel Granger causality tests between the quarterly macroeconomic variable (GDP) and all 
relevant variables. The predictive variables are consisting of NFX (national foreign exchange), NAM (national 
illiquidity-Amihud), GAM (global illiquidity-Amihud), OB (crude oil Brent), and BD (Baltic Dry index). NFX 
is the national foreign exchange relative to United States dollars (USD). Amihud (AM) is our illiquidity meas-
ure and the prefix “N” in front of each illiquidity variable refers to national illiquidity-Amihud (NAM), while 
the prefix “G” refers to global illiquidity-Amihud (GAM). Global illiquidity is constructed as in Brockman et al. 
(2009) and Galariotis and Giouvris (2015), whereby global illiquidity is created by combining all countries 
except the country nominated for the test. OB is crude oil Brent price, while BD is the Baltic Dry index. All 
variables are orthogonalized. Besides the standard pairwise Granger causality panel data test, we also use the 
Dumitrescu–Hurlin (D–H) panel data test. We first test the null hypothesis that our variables do not Granger 
cause the macroeconomic variable in question and then we test the null hypothesis that our macroeconomic 
variable does not Granger cause the respective variables in question. The null for the D–H test is that our vari-
ables do not homogeneously cause the macroeconomic variable in question and then we test the null hypothesis 
that our macroeconomic variable does not homogeneously cause the particular variables in question. We do this 
for all macroeconomic and predictive variables. We report the F test and p value (in parenthesis) for the stand-
ard panel Granger causality test and the W-stat, Z bar, and probability (in parenthesis) for the D–H test. We use 
2 and 4 lags for our tests. If in bold, figures denote statistically significant results at least at the 10% level. Panels 
A, B, and C present results for all countries, net oil exporters and net oil importers, respectively. The sample 
period is from January 1998 to December 2015, consisting of 72 quarterly observations. All data are obtained 
from DataStream, Bloomberg, World Bank, and the US Energy Information Administration (EIA) website
1 3
Oil, the Baltic Dry index, market (il)liquidity and business…
Our findings are summarized in four points:
1. GDP is found to cause national foreign exchange (NFX) regardless of segregation 
into net oil exporters and importers.35
2. With regard to illiquidity there is a two-way relationship between global illiquidity 
(GAM) and GDP, similar to Galariotis and Giouvris (2015).
3. The Baltic Dry index (BD)36 and oil (OB)37 show a two-way relationship with 
GDP, but it appears to be stronger for the former.
4. Oil (OB) is apparently more important for net oil exporters as the two-way cau-
sality remains, while for net oil importers, we observe a one-way causality from 
GDP to oil (OB).
4.5  Net oil exporters: developed versus emerging countries
Lim and Giouvris (2016) find that causality between macroeconomic variables and 
liquidity is different for developed and developing markets. Since our data consist of 
two (2) countries that are categorized as emerging markets/countries by MSCI, we 
decide to investigate this briefly by further regrouping our net oil-exporting coun-
tries into developed and emerging countries. Therefore, developed countries are 
consisting of Norway, Canada, and Denmark, while Mexico and Brazil will form 
part of emerging countries.
4.5.1  Summary of the average adjusted R2 for net oil exporters: developed 
versus emerging countries
As before, Table 8 presents a summary of the grand average of adjusted R2 of the 
relevant variables. According to Table 8, national foreign exchange (NFX) has extra 
explanatory power over financial variables for emerging countries, which could 
probably be due to Brazil, as Brazil is the only country that shows significant results 
in the earlier sections. Both illiquidity variables provide extra explanatory power for 
developed countries which is probably due to the more established financial mar-
kets of developed countries. Nevertheless, global illiquidity (GAM) remains supe-
rior compared to national illiquidity (NAM) for developed countries. As expected, 
oil (OB) is more important for emerging countries, as oil (OB) provides superior 
explanatory power over financial variables, potentially due to emerging countries 
over-reliance on oil. Surprisingly, the Baltic Dry index (BD) does not provide any 
extra explanatory power over financial variables for both developed and emerging 
markets. However, then again in Table 1, our net oil-exporting countries are in the 
bottom five “liner shipping connectivity index” of our sample.
36 Evidence for the BD is similar to Bloch et al. (2012).
37 As expected, oil (OB) does impact GDP. This is also highlighted by Mork et al. (1994). Inverse cau-
sality signifies that a group of countries can affect oil prices as suggested by Kaufmann et al. (2004) in 
relation to OPEC countries, but interestingly, our data do not include any OPEC countries.
35 GDP may be the reason that countries try to manipulate their currencies as reported by Inman (2015) 
for China.
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The main point to be taken onboard from Table 8 is that oil (OB) appears to be 
more significant for emerging countries, while illiquidity variables provide superior 
explanatory power for developed countries.
4.5.2  Causality results for net oil exporters: developed versus emerging countries
We have also conducted causality tests on net oil exporters (developed countries) 
and net oil exporters (emerging countries) to investigate whether there is a two-way 
causality between GDP and the chosen predictive variables for the two groups of 
countries (or markets).
Panel A in Table  9 reports causality results between GDP and our predictive 
variables for net oil exporters (developed countries). The panel shows that national 
foreign exchange (NFX) Granger causes GDP, but there is no interaction between 
national illiquidity (NAM) and GDP. Global illiquidity (GAM) Granger causes 
GDP, and surprisingly, there is two-way relationship between the Baltic Dry index 
(BD) and GDP although in our last section BD apparently does not provide any 
extra explanatory power. More surprisingly, there is no interaction between oil (OB) 
and GDP, probably due to insufficient amount of data after segregation of net oil-
exporting countries to developed and emerging countries.
Panel B of Table 9 shows causalities for emerging countries among net oil export-
ers. Unlike developed countries, emerging countries do not show any interaction 
between GDP and NFX, which is unexpected as our earlier results appear to show 
that Brazil may be the reason that there is a relationship between GDP and NFX. 
GDP appears to cause both national illiquidity (NAM) and global illiquidity (GAM). 
Also, there is no two-way causality between GDP and the Baltic Dry index (BD), 
but BD does cause GDP. Similar to developed countries, there are no interactions 
found between GDP and oil (OB) also for emerging countries, again probably due to 
insufficient data.
The findings of this section are summarized as follows:
1. There is a two-way causality between Baltic Dry (BD) and GDP for developed 
countries.
2. There is no causality between national illiquidity (NAM) and GDP for developed 
countries, while for emerging countries there is a one-way causality from GDP 
to NAM.38
3. Surprisingly, one-way causality for national foreign exchange (NFX) is found 
only in developed countries and not in emerging countries.
38 This is contradictory to Lim and Giouvris (2016) who find that there is a two-way causality between 
macroeconomic variables and national liquidity. Nevertheless, our contradictory evidence is probably 
due to the high liquidity of developed markets. Dey (2005) highlights that liquidity is not a concern for 
investors, resulting in insignificant results for developed markets. Both markets (groups of countries) 
obtain significant results for global illiquidity (GAM), but for developed countries, GAM caused GDP, 
while the opposite is observed for emerging countries, which is similar to Lim and Giouvris (2016). 
However, Lim and Giouvris (2016) find no causality for developed markets.
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4. In addition, there is no causality between oil (BD) and GDP for both developed 
and emerging countries, probably due to insufficient amount of data after segrega-
tion of net oil-exporting countries to developed and emerging countries.
5  Conclusion
This study looks into the relationship between macroeconomic growth (captured by 
GDP) and predictive variables, namely national foreign exchange (NFX), national 
illiquidity (NAM), global illiquidity (GAM), oil (OB), and the Baltic Dry index 
(BD). By investigating net oil-exporting countries (Norway, Canada, Denmark, 
Mexico, and Brazil) and net oil-importing countries (Singapore, UK, Germany, 
Japan and France), this study offers original results on the two groups of countries 
which have not been commonly segregated in the past as highlighted by Wang et al. 
(2013).
This paper shows (based on the first stage of our analysis) that excess market 
returns (XS) is the most relevant financial variable, while among predictive vari-
ables, oil (OB) appears to be the most significant as the GDP of nine (9) countries is 
predicted by it. Both global (GAM) and national illiquidity (NAM) variables mainly 
show a negative relationship with GDP. National foreign exchange (NFX) is the 
least important predictive variable, as it is significant only in the case of Brazil. The 
Baltic Dry index (BD) is found to be negatively related to economic growth, which 
is contradictory to past research.
Both illiquidity variables provide greater explanatory power in comparison with 
financial variables, but global illiquidity (GAM) is apparently superior (based on 
R2). BD also provides some explanatory power, while NFX does not have any extra 
explanatory power when all countries are included. Overall, oil (OB) is the most 
important predictive variable, as it provides the greatest explanatory power. Our 
results show that oil (OB) has higher explanatory power for net oil exporters, while 
the BD seems to be more important for net oil-importing countries. Moreover, NFX 
is also found to provide some explanatory power for the group of net oil exporters 
only.
With regard to causality, we obtain almost similar findings to Galariotis and 
Giouvris (2015), as there is two-way causality between global illiquidity (GAM) 
and GDP. GDP is found to cause NFX when our sample countries are segregated 
into net oil exporters and importers. The Baltic Dry index (BD) and oil (OB) 
show a two-way causality, but it appears to be stronger for the former. Evidence 
for the BD is similar to Bloch et al.’s (2012) study. As expected, oil (OB) impacts 
GDP as noted by Mork et al. (1994). There is also an inverse causality, signify-
ing that a group of countries can affect the price of oil (OB) as suggested by 
Kaufmann et al. (2004) although none of our countries are part of OPEC. In rela-
tion to net oil exporters and importers, oil (OB) is apparently more important for 
net oil exporters as the two-way causality remains. For net oil importers, there is 
only a single direction causality from GDP to oil (OB). GDP is found to cause 
NFX when the countries are segregated into net oil exporters and importers, 
signifying that macroeconomic inactivity (captured by GDP) may be the reason 
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Table 9  Granger causality tests (panel data of net oil exporters–developed countries and net oil export-
ers–emerging countries)
Standard pairwise Granger 
causality tests
Dumitrescu–Hurlin (D–H)
Std (2 lags) Std (4 lags) D–H (2 lags) D–H (4 lags)
Panel A: Net oil exporters (developed countries)
Line 1 H0: NFX does not → GDP 0.665 0.902 2.042 3.367
(0.515) (0.464) − 0.018 − 0.435
(0.986) (0.664)
Line 2 H0: GDP does not → NFX 2.483 2.303 1.513 4.599
(0.086) (0.060) − 0.448 0.256
(0.654) (0.798)
Line 3 H0: NAM does not → GDP 0.106 0.205 0.474 2.084
(0.900) (0.935) − 1.292 − 1.155
(0.196) (0.248)
Line 4 H0: GDP does not → NAM 0.964 0.499 0.856 3.046
(0.383) (0.736) − 0.981 − 0.615
(0.326) (0.538)
Line 5 H0: GAM does not → GDP 2.717 1.510 1.641 3.221
(0.069) (0.201) − 0.344 − 0.517
(0.731) (0.605)
Line 6 H0: GDP does not → GAM 0.559 1.216 0.891 4.588
(0.573) (0.305) − 0.954 0.250
(0.340) (0.803)
Line 7 H0: OB does not → GDP 0.257 0.174 0.792 1.873
(0.773) (0.952) − 1.033 − 1.273
(0.301) (0.203)
Line 8 H0: GDP does not → OB 1.625 1.457 2.438 4.520
(0.200) (0.217) 0.303 0.212
(0.762) (0.833)
Line 9 H0: BD does not → GDP 9.047 6.964 13.155 15.399
(0.000) (0.000) 9.019 6.324
(0.000) (0.000)
Line 10 H0: GDP does not → BD 0.475 2.513 1.348 8.634
(0.622) (0.043) − 0.582 2.524
(0.561) (0.012)
Standard pairwise Granger 
causality tests
Dumitrescu–Hurlin (D–H)
Std (2 lags) Std (4 lags) D–H (2 lags) D–H (4 lags)
Panel B: Net oil exporters (emerging countries)
Line 1 H0: NFX does not → GDP 0.610 0.324 1.117 2.104
(0.545) (0.862) − 0.628 − 0.934
(0.530) (0.350)
Line 2 H0: GDP does not → NFX 1.031 1.715 1.975 7.211
(0.360) (0.151) − 0.059 1.405
(0.953) (0.160)
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The table shows panel Granger causality tests between the quarterly macroeconomic variable (GDP) and 
all relevant variables. The predictive variables are NFX (national foreign exchange), NAM (national illi-
quidity-Amihud), GAM (global illiquidity-Amihud), OB (crude oil Brent), and BD (Baltic Dry). NFX is 
the national foreign exchange rate relative to United States dollars (USD). Amihud (AM) is our liquid-
ity measure and the prefix “N” in front of each illiquidity variable refers to national illiquidity-Amihud 
(NAM), while the prefix “G” refers to global illiquidity-Amihud (GAM). Global illiquidity is constructed 
as in Brockman et al. (2009) and Galariotis and Giouvris (2015), whereby global illiquidity is created 
by combining all countries except the country nominated for the test. OB is crude oil Brent price, while 
BD is the Baltic Dry index. All variables are orthogonalized. Besides the standard pairwise Granger cau-
sality panel data test, we also use the Dumitrescu–Hurlin (D–H) panel data test. We first test the null 
hypothesis that our variables do not Granger cause the macroeconomic variable in question and then 
we test the null hypothesis that our macroeconomic variable does not Granger cause the respective vari-
ables in question. The null for the D–H test is that our variables do not homogeneously cause the mac-
roeconomic variable in question and then we test the null hypothesis that our macroeconomic variable 
does not homogeneously cause the particular variables in question. We do this for all macroeconomic 
and liquidity variables. We report the F test and p value (in parenthesis) for the standard panel Granger 
causality test and the W-stat, Z bar, and probability (in parenthesis) for the D–H test. We use 2 and 4 lags 
for our tests. If in bold, figures denote statistically significant results at least at the 10% level. Panels A 
and B present results for net oil exporters (developed countries) and net oil exporters (emerging coun-
tries), respectively. The sample period is from January 1998 to December 2015, consisting of 72 quar-
terly observations. All data are obtained from DataStream, Bloomberg, World Bank, and the US Energy 
Information Administration (EIA) website
Table 9  (continued)
Standard pairwise Granger 
causality tests
Dumitrescu–Hurlin (D–H)
Std (2 lags) Std (4 lags) D–H (2 lags) D–H (4 lags)
Line 3 H0: NAM does not → GDP 0.558 0.549 1.061 1.725
(0.574) (0.700) − 0.665 − 1.107
(0.506) (0.268)
Line 4 H0: GDP does not → NAM 3.018 1.632 4.841 5.394
(0.052) (0.170) 1.841 0.573
(0.066) (0.567)
Line 5 H0: GAM does not → GDP 2.078 1.391 4.143 6.107
(0.129) (0.241) 1.378 0.899
(0.168) (0.369)
Line 6 H0: GDP does not → GAM 4.185 4.856 5.239 11.356
(0.017) (0.001) 2.106 3.304
(0.035) (0.001)
Line 7 H0: OB does not → GDP 0.657 0.468 0.743 1.093
(0.520) (0.759) − 0.877 − 1.397
(0.381) (0.163)
Line 8 H0: GDP does not → OB 2.019 1.261 2.297 4.689
(0.137) (0.289) 0.154 0.250
(0.877) (0.803)
Line 9 H0: BD does not → GDP 8.113 6.663 10.725 15.167
(0.001) (0.000) 5.751 5.058
(0.000) (0.000)
Line 10 H0: GDP does not → BD 0.037 1.863 0.221 4.981
(0.964) (0.121) − 1.223 0.386
(0.221) (0.700)
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that countries try to manipulate their currencies as reported by Inman (2015) for 
China.
By further segregating net oil-exporting countries into developed (Norway, 
Canada, and Denmark) and emerging markets/countries (Mexico and Brazil), 
our results show that NFX has extra explanatory power over financial variables 
for emerging countries, while both illiquidity variables provide extra explana-
tory power for developed countries only. Nevertheless, global illiquidity (GAM) 
remains superior compared to national illiquidity (NAM) for developed countries. 
Oil (OB) appears to be more important for emerging countries, potentially due 
to emerging countries over-reliance on oil, while the Baltic Dry index (BD) does 
not provide any extra explanatory power for both developed and emerging coun-
tries. We find a two-way causality between BD and GDP for developed countries. 
Our findings on emerging countries are similar to Lim and Giouvris (2016), but 
they find no causality for developed markets. Surprisingly, a one-way causality 
for NFX is found only for developed countries and not for emerging countries.
Our findings are very important for policy makers and corporate managers. Oil 
is an important predictor of the future state of the economy, especially for oil-
producing countries; therefore, policy makers in those countries need to consider 
carefully the movement of oil prices. This is particularly important for emerging 
oil-producing countries which over rely on the price of oil for their development. 
There have been many (un)successful attempts to manipulate the price of oil over 
the years. This had a temporary positive effect for the economies of oil produc-
ers and negative effects for oil importers. Prices in one way or another reverted 
to pre-manipulation levels. The price of oil can give a boost to oil producers, but 
this cannot last forever. The exchange rate is also quite important for emerging 
oil producers. Our results indicate that the FX rate has extra explanatory power 
over financial variables. Liquidity is also important; therefore, it is essential that 
policy makers try to keep financial markets as liquid as possible since liquid mar-
kets make new and existing investors more willing to invest in stocks which in 
turn makes cost of capital cheaper for companies that seek capital in the financial 
markets. Cheaper cost of capital facilitates new investment which in turn helps 
increase GDP. This is also true for developed oil exporters (Norway, Canada and 
Denmark). Some policy makers in developed oil-exporting countries may wrong-
fully believe that close monitoring of oil prices is all they need to do to keep their 
GDP on an increasing path. Finally, the Baltic Dry index appears to be mostly 
relevant to oil importers; therefore, close monitoring of the index could provide 
info for the future state of the economy of those countries.
Overall, in relation to illiquidity variables, our results are close to Galariotis 
and Giouvris (2015) and Lim and Giouvris (2016). However, in a limited number 
of cases our results diverge and this is probably due to different data and periods 
used. Nevertheless, we believe that further research is necessary in order to include 
OPEC countries especially when studying oil. One other issue that has arisen is the 
classification of the chosen countries based on the latest available data of 2012. For 
instance, Mork et al. (1994) classify UK as an oil-exporting country, while we con-
sider it as a net oil-importing country. Moreover, Mork et al. (1994) highlight that 
the UK and Norway switch from a position of net importer to net exporter of oil in 
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the 1970s, while Canada also has moved back and forth between net exporter and 
net importer over time. Therefore, for future studies the classification of countries 
should probably be based on the average or total oil exports or imports over the sam-
ple periods.
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